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SEMRY

The objective of this task report 1s to identify the present
ground water quaiity characteristics, to determine the Anfluence .
of various waste dispatnl facilitias on this quality and to make some
puneral projections on future water use preblems in the study area.
It was necessary to cxamine the existing data base as a first step
towards this gous, The existing infurmation was supplemented with
a field sampling program when the preliminary examination indicated

.
that more data wis aceded, A total of 250 collection sites supply
data to the repore.

The chemical parawcters, pH, alkalinity, havdnezss, sedium,
chlorine, suifate, nitrate, amionia, fluorine, phosphorus, iren
and manganeie are prosented for each samples  The data 4s related
to lts aseource et geoyraphically and peologically. The geology is
divided dnto Jive maier uniusy Teachs Qewash; Ice Contace

~<iehtabula, liram, Nent, Lavery and Bedrock,  Every undc has
a constituent which eacceds the reranmen wini irdnding witer
thi Undved ftares Publd

The anly malur coniuwinant that shows any repieral dravds §s haCl,

Erinzs are quite o ¢ severing pe sreag in Ledrock, In

surficial deposiis the concentrations are fsolated to point locations.

Scme of these points wre related to the underlying bedrock, sene

urd wasel aprzars o be pond,

wash unlte,  Water in




feult LooLane neweve®y latee vaeldy ond poed water quality can
be capestee,  Tow t31i8 and bedroch give variable ylelds, (uality

problems asseciated with brines are cemmon in bedrock wells of

certain.areaa.
Disposal systems used in the study area include on-lot sewage
systems, inpoundmants, landfills and sludge dispessl sites, The
rajor producer of contaninants from disposal systems is en-lot
sewage, Scwage .5 idantified in 24 percent of the conruminated
wells and may be partially responsible for the contamination of
another 14 percent, Forty-two impoundments are located in the
study area, All are unlined which enhances the possibility that
Jocalized pollutiun is occurring., There are 27 landfills, 26 of
which are causing greund water pollution, These again are localized
condivions whizo affect the water qualicy of a restricted avea,

Spray Jrrigatian und deep <lgpesal wells are not suired o che scudy

ares when large volaes of wache are frvoived,  They he used,

hawever, it cneer of limited application where the physical zonditdeas

ars sairahle, Q
A

turdne the 70's and carly §9's the principal rvchaa,i.

will o by sanitary ! This plstes
an:id ne dispuzal on the lund,
by which this saliution burden (leachate) fo manaped is de;endent
upon the soils ans hydrsgeslogle conditdons of proposed wiste diapreal
situs, Xk : cnoepts for mandging the lzachater (1) che
renovatica of svachate by the underlying earth materfals; or

celiactivg and Troats af lenchate.  Fach consent has basic




L0 mene wlad S andl o wte Learupeulngie conditions dreate
RNy pTOLIume fuof wulid waste ul,pusal,  Hslsting sites are causing
L 1}

degradation of tne pround water quality, (One site, Jennings Land

Raclaration, has stohlished leachate collection and treatment
* [

facilities.,) To {ind a nuw site that 1s suitable %s cowplicated by
saveral factors: (1) tWé areas where nutural renevation can accur
are genzrally of 4 small area and not contiguous with cach other or
there is anvther do use for che site; (2) tfe many streams 4n

s - |
the study area are trout streams or centain other game fish =<2 the
cost to treat leschate and discharge to the streams may be prohibicive;l
(3) rem citizens de pet want the landfill in their area.

The majority of the land in the study area is unsuitadble for waste

dispesal, Disposal systems which raly on natural ransvation cannot
be used in thuse arezs as a result, On-lot scwage systems reguire
extensive 301l rodesiyn before installacien. When this cannot be

asrempiished, sewer spatens must be used,

¢ oeeguirved to be fnperivable and as sech can be

tie costs of ar reatrent will he negated.  Systens din

arpas where natural rencvation cannot ba used wmust Le isclated from

ground water, Oruaner custs will be fecurred in the design and
W When cellaction and traatnant gvasens, liver

e used, The warer gualloy and guancity is

of wn v anded aopuls Frebivas

TAN alind AR lodu. ar o Mowgroned watar 18 contamings ,isr
R0V
Mgh vl iae saaan e abaainod, h




HTRODUCTION

GENERAL,

This repurt is designed to supply basic information on the ground

water propertics of the study area, The Inforwation which ccncerns the

largoest waler resource in the area is used te evaluate petential prob-

lems in expanding exiscing water supply systems, in develeping naw
waste disposal programs and in planning for the predicted population
growth potential.

A major portian of the study is the establishment of an acceptable
data base, This includes an evoluation of all existing literature and
of a supplumental flcld investigation which was iniclated when the
exfsting litecature proved to be insufficient. The avaluarien of this
data base is Intonded to ald movogement pregeams in lociting water
supply areas, waste disporsl systems and potential pellution source
areas. 1t also wupplies an analysis of woter quality data on a
reglenal and on o geclaglc unit hasis,

blegtives

Toe omadn chiectdve Jor this tagh ds 1o de and cvaluate the
crdsviag greund water guality of e W tul
chiwativar dnvolyed in scenmplishing this goal are as

' Collcat the data and compile it relative to scurce, l.e.,
eeologie wnit and gecgraphic area,
Derernine the status of ground water qualicy characreristics

in dhe reglen,




Analyae the various waste disposal facilities and review the
extent of thelr uke in the stidy area,
ldentify potential pollution sources,
Datermine areas which have potential for futyre development
with respect to'waste disposal systems,
ACRUOWLEDGILNTS
Mr. John 0. Osgood served as tosk manager for the Pennsylvania
Department of Environsmental Resources. He directed the field activitdes,
eonducted the 1i:erature search, auveleped the text and coordinated the
activities of the following contributors. Mr. Jehn A. Moser compiled
the water qualit: data and contributed Lo the water quality aspects
of the study, Mz, Gary L. Merritt assisted in the sections on
sanitacy landfills end Jand disposal areas, Mr. Steven F, Curran
furnished infsenation on spray Irrigation and on Lmpourdments, iden~
tifying thelr lovation through an aerial survey. Mr, Roger Highee,
Mr. Savid Lindorss, Mr. Alan Weleh and Mr, Rebert Young collectively
conducied poreiens of Lhe fie%d irnvestigarion, Each of the above
:¢1|:L R CARETIY "
aentionad dndividusls are prsund water peolegisus with the Burcau of
Pennsrlvania Department of Davirunnental
fesauroas,

Peacpnition s alse given Lo G, R, Schdrer of the United Sratas

Geologle Susvey fov permitting the use of his fiald notes in Crawford

o
Crunty andAM:. Thamue Nuerskd, Envirenmental Protzetilon fpecialist

of the Zrie County Health Department who conducted portisns of the
field work with LER s2a €. A. R. Gever, Chief Geologist of the
Feudpnnme . LT empialaes o d s

savarenmental Division, Pesnsylvania Topegraphic and Geolepie Survey




cuntribuged AU oL an e raology

and mineral reioirees of the

area. F, tlade Loughry, Chief of the Sodly Sefence Unit, Division
of Cormunicy Envitonmental Services, Pennsylvania DER fupplied the
text for the suilg section of the task, .




ST 111

TASK_CONTLY

Ground water reserves in the study area are a major consideration

in any comprehensive waste and water management program, Any waste

treatment syster which {ncludes disposal on the earth's surface may
adversely affect ground water resources. Any future development of
rural and suburban arcas which includes non-public water supplies
requires a clean, reliable subsurface water source. Any future
expansion of exiscing public water supplies will undoubtedly require
a greater reliance on subsurface ground water reserves. A statement
of the present and future predictable water quality rescrves in the
study axea is, therefore, needed in order to design an effcctive
wanagenant program. This report {ntends to satisfy that objective,

The ground water investigation of Erie Pasin and that perifon
of Erie County net included in the basin proper includes 22 townships
of irfe County and parts of 6 townships of Crawford County (Table V-2),
The survey consists ¢f a review of exdsting ground water informatiun
and an dndependent field investigation whizh was dene to ebt

5
additdenal waver o .ality duras A roral of I0f preund wator
adeds Famplas wollected during rhds survey

chendcally analyzed for pH, alhalinity, hardness, sodium, chlcrine,
sulfate, nitrate, anmonia, fluorine, phosphorus, iron and mangancse.
The data ohtained {s related vo the geological wnit from which it
cnme and ts peeifuaphical positicn, Waste dlsposal systems are

exanined 0 dmpa ¢ applicability vo the study avea is




ddn.ussed,  Futnre probiem aveas are fdentifled so that these consid=
¢rations can be included 1n future planning projects,

Water quality is a critical factor in locating ground water
supplies, and in evaluating what treatment may be neceésnry. Selected
chenical constituents of water wnalyzed {n thls study provide o
genural overview of the quality of the ground water in the study orea,
The total synthesis of all che dinformation presented will protect these

water resources ond grovide for the develuprent of a sound wiste

disposal and watcr supply program.

o




CIATER

STIFTCATION AND “VALbAT]O\ OF DATA SOURCES

Previously published data available on the subject of subsurface
water in the study area contrasts stronply with that available on
surface water, The former fs as limited as the latter 1s profuse,
The twe major sources of exdsting literuture supply water quality
data on only seventeen wells, These inelude data from ten wells
analyzed betweon 1628 and 1929 (Legzert, 1936) and data from seven
wells analyzed in 1951 (Mangan, 1952). Supplementary unpublished
data from the Pennsyivania Deporiment of Environmenral Resources
Ground Water Manngeraat Information System (GWAMIS) and from the
Erie County Ewalth Department files supply information on fift aggre.
This rusults in a total of 124 analyses from Z7 wells to cover over
900 square miles of surface area, Sinee It is obvious that this is
quite insuffictent, a decision was mde to establish a water quality
sampling progrﬁm w0 close snme of the larpe data gaps that exndsted,
Samples frem ;Eﬂ wells and springs were collected during October,

1972, by gr;und witer zerlozists {rem the Pureau of Water Qualicy

Mo wivinda Dogave-ont of Eavirenmental Rascurcos,

Gmang, Meanawivines “'r

wata for the

survey cenducted by Tighs alveraln to detertine the lseatizn o
gach site, A Soliow-up field investigation chen persivted on site
inspectdon of the facilivy., These protedures were made necessury,
sinze many unpernitted impoundments were recugnised fo exist in

thie stady and since no recerds exlst on thedr lozations,

33\
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TABLE ¥-5 — CHEMICAL ANALYSES
TELL (KENT)

Yell Date

wiber Collected Mo : 0 NHL,

wmagord
155 10-24-72 4 Qa.00g
57 10-24-72 J.060

10~ 5-72 216 U.0o0
1L0-26-72 ke ] 3. 200

cer iy X
102 310-18-72 374 G.000

cmit(Crawford Ca.)
139 10-19-72 168 .84 a.000

nango.
41 10- 6-72 : 244 9.24  0.030
a7 10- 6-72 252 6.24  9.000

shf-gqran

10-12-72

) 10-26-72

240 10-26-72
181 10-26-72
182 10-26-72
183 10-26-72
184 10-26-72

844 g.32 0.000
354 1L.04% 0.090
&72 0.34 0.100
172 a.s5g a.000
786 4 0.46 0.0049
216 9.62 Q.090
1an U.50 a.6uaq

WWN?ACQ{DQ\
QMrE®WHc®U

terford
7L ©10-26-72 272 .44 0. 100
172 10-26-72 208 9. 26 0. 1ua
L73 10-26-72 148 .40 a.vog

Tue

LSt T 10-24-72 ] i 1.02 0.000




TABLE V-5 — CHEMICAL ANALYSES DATA

TILL (HIRAMD)

Date
Collected pH

Cric Co.) :
5- 1-70
9-18-67
2-17-72

Li- 9-72 A L [ 414
11— 9-72 = 0.G0u

11~ 9-72 0.200

12- 7-70
2- 1-72
6-17-65
8- 4-65

10-11-65
5-22-66
3- 2-67
3-20-70
8- 7-61
7-13-66
8- 7-61
2~ 3-64
8- 7-61L
2- 3-64

~eN
w o a
v
ca

NQ\‘NNI

.
mMOoOwopK Vueadwn

lOHQQ'OQOOI-‘I
NOPFOOWWSNO

|

VRV NHND
.
POOZT=IN
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TARLE V-5 - CUEMICAL ANALYSES

TLLE. (ASHTARULA)

Date
Collected pit

10- 3-72 : 0.0a0
17— 4-70 . -
3-30-72 . |

10- 4-72 : a.aao
10- 4-72 ! a.anqg

10- 3-72 0. 30
5-25-51 l

4— 4-55
4~-13-59
6-10-65
10-19-65
L3-28-65
5-19-G66

L —,————————— e e e e L
. Y




TARLE V-5 — CHEMICAL ANALYSES DATA
TILL (ASHTARUTA)

Date
Collected pit

1-30-68
4~17-68
3-10-72

3

|

3-20-70
4-30-70
3-20-70
12- 4-70

7~ 6-60
8-138-60
8-18~60
6-24-~63
8-29-63
7- 6-60
8~-29-63

28

28

@O NNNSNN r NN N~
oo .
COEEREUVWVMEOOHRMIY

L
13
2
2
L
L
3
3
3
4
4
5

»
—

3-7-58
12-12-68
11— 4-64

9-23-68
12-12-68

3~ 7-58

3- 7-s58

5—- &-70

12.Q
16.0G
1.7.0
1.0
L6.Q
NE W
tr.a
Ia,0

0

.

NNN NN
.
O Mwo v




TABLE V-5 — CHEMICAL ANALYSES DATA

TILL (LAVERY)

Date

Collectad ﬂ:u

13- 5-72 : 184 5.1 0.au

10-12-72 A .8 368 107.50 0. 300

~uit(Erie Co.)

2% 10~ 5-72 379 7L.0 0.300
29 10~ 5-72 ) 244 32.0 3.200




ABLE V-5 — CHEMICAL ANALYSES DATA

OUTWASEH

Date
Collected pi ALz

(Crawieao:i Col) .
tu- 5-72
Tu-i9=-72
10—-i4-72
10-19-72

Tu— (72
ig- 6-72
19— 6-72
6-23-71

- 347
7= 4=4&7
V- j-4%

10--10-67




TABLE ¥Y—5 — CHEMICAL ANALYSES
QUTWASH
Date
Collected

1

10-26--72 Hq.1

(=}

-

[0 =)

-

(=]

—
o=
G.090 T
LI-i7-46
H—pf-57
H= G-
Li—- 7-435
Ll-il-466
H$-19-64
3 2227
$-27-27

0
N S N

224
&S

250
- 260
- 258
0. ) 210 30
0. 330 37

650
680

7
5
7
i
7.
7
7
7

.

L 7.8 L h———tie——0 03— O H— 22— GG F O 2l 30— R T

10-26-72 7.7 7d 1 .04 g.a3 a.14 164 L2.% Q-\“\. 0.000 - L4

w-i3-72 7.9 .01 0.0L %00 9.21 5.72  0.000

19~ 3-72 42 34.5 0.000

19-10-72 166 1156 43.00 0.000

10-12-72 1612 4.50 0.000

10-20-72 : 236
-46, .

"
Lt SIS S

g.000
210-20-72
10-20-72




CHEMICAL ANALYSES
ICE CONTACT

thtte
oiiected ptt

.
veey owa -

1hy 1N-264~7F2

3-26-29

10-i1-72

ig- 5-72
il—- 5-72
L0- 5-72
10-26-72

i10-19--72

Mi-i3-7Z

lO-24-72

iQ0-24~72

5-72

=52
a—F2
6-72

L0-24~72




TABLE V-5 — CHEMICAL ANALYSES DATA

BEDKOCK (RICEVILLE)

fute
Collected

10-23--72
0-20-72

10--20-72

L2472

1-12-72

i10-19-72

[T CLIMRRY]

LRt

(i ] 10-12-72




TAGLE V=% — CHEMICAL ANALYSES DATA
BEORUCK (POCUNG

Sea .cnnnﬁ
utive £ Colliected

e i

(303 10-24-72r° g P 33 6.8
193 10-24-72 g ‘ 7 ' 45,0

,.uu...w..-......».ﬂnmnqun.:Oﬂ.nnlmuh.v
; iv=-Ca—

72 P, 4 y 11.20
iU-2J-72 y £ .80

Saawdes Faed 4L

.7 10-20-72 20 14.00
Lei 8.70

76.00
22.50
12.00
3.90
8.4U
7.30

w

1 -1%-72
1d-19-
i0-19-72

[

CWV~NRC~

7
7
7.
7
7
7

'
AR N N D

10-12-72 7.30




EABLE V-5 - CRIT{ICAL ANALYSES DATA

BEDRUCK (CONNEAUT)

Date
Collected pit

J.000
0.000
0.02a

AQ-iu-72
10~-10-72
10-10-72
i~10-72
ig-12-72
i9~-12-72

'
XD d~N@
e
.
LR L

R L S

g.000
2.000

NN NG Ny
.

w

~
0
[}

5~24-51

10-25-72
19-25-72

sk {rie Co.)

2 10- $-72
26 18— 5-72
27 10~ 5-72
<. ig-10-72
by 10-10-72
3i 10-10-722
(83 1a9-13-72
<4 iQ~-13-72

i0-13-72

'
<

RS
SERENUND
OO

s NN SMSNE S~
.
COQOQCOOOR
v
QUQOoONLoVOQ
NN NN e

il— G-T2

Ler- ‘o‘m.\.k—l
vl 10-13-72
4z - {a-L3-12




TABLE ¥-5 - CHFMICAL ANALYSES DATA

BEDRICK (CONNEAUT)

Heidt Irate
liumber Collected pit

Fy

16-19-72 : : .01 L79.00

i {lirie Cou)
- 14-25-72 11 RuA 156
i0-25-72 & 123 G.G 304
10-25-72 116 .20 140
10-25-72 . &3 .G2 14.2
i0-25-72 3 30 -OL 3.2
4y-271-28 1e0
=3 F-22-29 Ha,k 596
=1 7-22-29 Na,k 220

Gl
0-i1i-72 ( 5&4.75
Li-09-72 4.6

iGt- 5-72 %
iv- 6-72 y 14.0
i-26-F2 30.4
i-26-72 3t.2

aluboc Creel
us S-Z.4~51

1LOeSQUGE

9% 19-13-72




Date
Callected vit

w-12-72
iG-12-72
ba-12-72
13-iz2-72
iQ0-12-72

19-13-72
10-13-72

10-2%-72
10-26-72

TABLE V-5 — CHFMICAL ANALYSES DATA

BUEDIOCK,  (CAL LAZAGGUS)

Ma v
z

17.00
9.L0
197.50
10.00

13.25
14.25

100
9.4

g.qug

B, gy
3. 209
(LR ¢1¢1e)
J.000

g.0g9
a. Lee
0.099
0.100
G.900

g.0qo
g.000

G.000
a.a00




TABLE V-5 — CIIZLCAL AMNALYSES DATA

BESROTK  (CATTARAUGUS)

Nate

Cailected Ta F,

L) 272
1G-19-72
1Q-19-F2
t0-i%-72
i9-29-72

resters s Crawlocd o)

b LA h S ah AL A

19-20-72
10-12-72

ii-g3-72
Li-09-72

10-26-72

10-13-72

LO-1~72 { .02 G.95
10-13-72 0.0L  0.95
su~-L8-F2 0.0L Q.25
AS—15~TF2 3.07 1.4h0
10-19-/2 25 0.01 o.z

i0-12-72 . 0.03  0.50
10-i9-72 0.0L___ 0.3
10-i9-72 j 0.01f }0.35
nm J-iv-T72 . 0.25~0.23




ate
Collected

TABLE V-5 - CHEMICAL ANALYSES

BEDROCK (CANMADAYAY

juts

- 3-72
L~ 4-72
- 6-72

9-27i-28

19-- 3-72

i0-t2-72

iitl— 4-72
- 4&-72

.9
3.0

489

43

Q.00
3.000
0.Qag

9.000

0-3200




TABLE ¥-3 — CHETICAL ANALYSES DATA

- I LA Al

pahbs -

DEACH ’

Dute
Collceted il Aiw

I-#u
- 1-72
- 1-72
- =70
- 172
~27-70
2- 470
3-20-70
3-20-70

F
23
ez
200
1it

173

~NON N~
e

2
2
2
2
i

MANSNNR NS

o JEN T VEL L SR )
'

3- TH-05
=1 7-65
O~-272-63
a- L-67
1 -i1-069
53— 2-606
3- 2-67
3I-20-J4
6--17-6%
- 4-00
IC-it—-65
9-22-5G
3- =47

3-20-70°

N SN S N N
. '
NS DN NN

SN~
!
waeowm

~
.




TABLE V-5 -~ CHEMICAL AHALYSES DATA

BEACH

date
Collected pti

wtl 3-72 z 10g.0 3 G.QaGa
iv- 4=72 ¥ ; 956.3 9.400
G- WINN i ; ¥ a0z 4 0.100
w_“l.—.. i2 E 87.3 g.0ug
U-la-it

5-24--5L -

10-1¥-72

10— 4-72
19— 4-72
10~ 4—72
i0- &4-72
10— %-72
19- &-72

5~264-51

9-28-28

10-11-72
10-11-72
in-11-72
10-11-72
i0-11-72
10-11-72
10~ 5-69

5-23-51




TALBLE V-5 — CHEMECAL ANALYSES DATA

BEACU

itace
Collected

Lo

10-11-72
10-1i-72
iu--1i-72
10-11-72
3- 76
3-0—-7 - -
4—-30-70 ! { -

5.90
11.63
3.25
675.4qQ

]
YR VIEVICN)
.

)
SOk

.
bl
A mD

3-20-70

19-19-62
12~26-63
3-20-70
Z-19-06Y
5~-21-6Y

h
HOOBMMARGQ

a
0]
(8]
G
[¢]
O.
a
a
1
1
o}

>
Lol T A N

Lot

1G-1i-72
10-13~72
10-L1-72
7~ 5-063
12- 9-G3
12~ 9-65
12-17-71
B-20-63
12— 9-G65
i2-1F-71
12-17-71

Aww. °—-23-51
5-26-29

)
xR
]

B N e D e
[N}
-
=4}

~

RO WNEMNWN
.
ANCRNONDOOW

NN N N N NN NN
.
DPEUWNNSO NN




e

‘T

SEE SO8

SR CCHE

‘T

odeg anpargeg 'daepd 475 Tren
dul o F,20 Toarad pus pumg ‘traning
ageys ‘denp 49 ‘1A

ateys ‘doep tyg 'TTaY

atsiy ‘davp 4,0 '{Tan

38ap qugentd Ydavp w7 TrEn
E R TN

AN D I D Ih O3 B -
LT IS BRI SR S S 4
s PR -

20 'AUNRNTIAL WOYMY E DleuT Uy T Jaky Widdy ¢ gty

‘aoungisas aundy aE atouy By Tias IS PRRR TRV FRE S 1Y

2p 3382 46¢ ‘a37ap tEreusd <] ifnotoy pasata oy

2T ‘o2uppTEId YoRquaT (W 3¢ 337y fepeetd wr TTaa apd py Sancsy 1oie

l"}n e . P Fun " P
Lot -&“7’-‘-‘ﬁ-;i.’l\’*""ﬂ?"":‘t’ R A R LI L
:',.-i,'l':'L'Z.rG"'i" Wr b sy 05T RRP GG ) date) QUSAAD 87 Ly A [ R
deap +,0¢ ‘@) amigx Janqsy gy 00 0F S FO Ty
" danp 5, G¢ ‘1184 Ausd uoRqy 50 1 9% it s T
@,W} deap 3o ‘ounay demg BoTqTy 90 1o % AL
_ doap g gh tesnzy T84 4TIV 9% 70 0% A
pretd mad pr ‘deap o9z 'Auzdza) 2oy afipaeippy i 208 §T 0§ Tv
prerd wdd 1 'danp 3,97 ‘Auedio) asimy ATTIARPRY Ly 2L 08 §T.05 1Y
piard udl oy 'daap 4,97 ‘fuedia) avimy afTrARdpRy Ly T 08 §T0¢ 1%
pratd ®dQ 97 'danp %,0¢ ‘Auedmon 2ejey 1@35uTMISaY 40 19 y0 90 TY
prajs mdd gor ‘damp :J_gs furdniog 1938y 2978UTMISEY b9 08 90 90 T
prots md? gy *daop pye Aumdmog A93Ey 1algufuaSIy b2 08 v 90 Th
deg 3% 'PIATL B4R ggy Kumduoy leamy a029utRasay la at 08 gy v T
0D 47 Aupdmo) ajey A035UTAISAY 322 49 0% 90 GG TY
wdl g1 ! doap 5‘73 fuedmay 1938y XAtSuUTULEAY va 08 I 93 T
0¢?'doap 797 Aund=op aaavy 2a3suFHIAY 20 47 09 g0 59 Ty
dasp 131 .(ux-:dui;) aajuy 1a3sutuIsay 95 4 A8 9 5o U
daap +,£9 ‘e3ydFol anurey g6 £ 0f 87 20 Zv
_ daap +,£9 's3ydroy Jnuten §6 6. 08 81 20 2v
deap wop UOTITATPGAS TTFH 1872qUva4D o 0% gy €0 2%
ud? gy 'dasp gL WORSTAFPQNS TTFH ABFaqUaatg 20108 sy €0 2y
wdbaT ¢ dap pay 008 maTALTR: 2T ST 08 v 10 2%
ﬂn\»m‘av*a;u domprersery 020G nOTAITRY g1 08 72 10 29
|#h mileqoy doep ¥Ep odog mapaxtRi 1T ST 08 87 10 Y
w;\‘ wib 05| ‘doep 2oy Tray auvng 12 0% 08 £2 €0 19
- 9310} 19384 '[ndya;un;\' .(ZH:Q Uy ST g JAOqUE QUL JOo auo
[a14 wdd 64 ‘daap 1 8¢ ‘syloy assey Tedyoruny £3TD oyetl 90 0 08 L7 00 ¢Y
daap '+ 6€ ‘®yaop 2eamy Tedpofuny £330 axe] 90 0i 08 €120 I
dagp 3 0z 'exiop ae3my Tedporuny A37D ayer 67 08 00 10 2%
PR 009 ‘doap ¢ py ‘Sqop 2aamy edpojuny £330 a4el 06 67 08 090G IY

Bo73djA09aq UOF57007 apna ;a8 BPNATAGOT

oo
’

SALIS ONTTEMVS &0 NOTL4TUDSIT qNY ::rnu.'-.'”."\ 35“ .




T IO ND O WD Lo

saaay
»

LS PO 3= €0 N0 €0 T3 an U a- Lz dez 2 v LD X

NSO s

~

42
42

42

42

42

42

42

42 03
62 03
42 03
42 02
4201 02

TABLE

80
79
79
80
80
80
&0
19
79
19
19
79
79
79
79
19
79
79
79
79
9
50
30
50
a0
40
40
50
50
9
79
79
79

80

v e

3~ LUCATION AND DLSCRAPTION ¢«  SAMPLING SITES

(. 06
56 05
50 40
QL Q4
00 11
358
Q7 02
L8 14
56 57
5h 38
532
50 19
48 53
48 20
48 09
ho 23
46 56
44 22
5539
53 53
S5u 26
o) 39
0L 44
01 09
0e 39
0113
0110
oo
o¢ 26
58 58
88 00
58 09
he 09

44 09
48 53
=9 09

49 00

05 44
05 53
U6 31
274

Loiation Descrintion

Spring in hill aleng lake coast near Cascade Crech
Spring {rom shale in cl4ff along lake ccast
Dug well at quarry cenpany
Private well along Rie 20
Spring behind bousing develoupmgnt
Well on Ramnda Inn property
Well 1 Shenandoah “Water Assn,
Well in Lords Corp, Building, about 100 ft. deep
Shallow duy well
14 fr, dug well off Ree 5
Private well alsng Rte 5
Well on Penn Shore Winery property, Rte 5
Private well along Rte 5
Spring aleng lake coust
Private well north of Ree 5
Spring along coast north of Rte 5
Dug well off Rte 5
Well at Pena-N, Y, truck stop
Well at Lakeview Country Club
Suring on grape farm svuth of Rte 20
Private well along Rte 20
14 ft, dug well at Rainhow Matel, Fre 20
Well at Hollduy Inn, Ree 89
Well at wchile home park, Rte BY
Private well along Rie §9
Well at Surevied's Service Station, Rie B9
¢t along Walnut Creek near Rre 89
frivate well
Private well
frivate well
Well at Tewnship Madntenance Fufldiug
Spring 4n Kill north of Haumers
Dug well 20'T deep, Rte 8, Fioog
Privaze well 40'F dacp, Rie 8
well nlung Rte §
Frivate well, R'e &
T owell ol Celis Shardan Rand
w1l

te well aleng Rre 89
Private well
Private well on Lewville Rrad
Driven well alang Rue 69
Dug well in Lowville
Private well, Rte §9
Spring near tep of hill uerch of Lowville
Well in mebile hieme park, Rte 89
fpring feeding pond off Rtz 89
Outside splgot-well at H¥iler Fun Co,
(uzside spigot-well at Flatn residence
Spigot 1n barn-well ag ¥eedeping recfdance
well at Pennoek's farage
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TABLE 3 ~ LOCATION AN DESCRIPTION SAMPLING S52TES

Longltude Latdtude Lozation Duscriotion

42 00 19 80 08 30 Wwell at Hochn residence
42 00 08 80 08 45 Dug spring
41 59 47 j hh Well at Leube Hardware
41 39 40 33 Well at Idyll Wylde villape
42 04 43 15 Dug well at Freoman residance *
42 04 14 56 Dug well at Cack residence
42 03 30 37 Dug woll at Munah Flsheries
42 03 17 o 14 Dug well at Szuba residence
42 03 22 o 17 Dug well at Mason residence
42 02 57 80 1o 44 Spring sample
4202 79 5 34 Dug well at MHorthrop residance
42 0. 36 37 Dug well at Repoff residence
42 0 22 33 Dug well at Kelar residence
41 59 42 33 Dug well at Bailley residence
41 59 22 5 46 Dug well at Tacoon County Park
41 59 32 46 Dug well at Smith residence
41 58 03 22 Dug well at Pennzoil Station
41 58 03 G 16 Dug well at Sherman residence
59 08 > AL 54 Dug well at Zurn Aluminum Co.
b8 44 iv 30 Spring from bedrock at access area near Rte 20 bridge
59 46 12 Spring at Ottend rusidence
59 25 b 38 Woll at Mclcan Township Suvilding
58 37 27 Yell at Havrdison residence
57 47 09 Spring
56 25 49 well
55 A4 ) 28 Well at Burt Ford Sales
532 49 32 well at Country Villa
52 4% 10 41 Well at Beren Station
52 49 J 42 Well at Zelina vewridence
33 01 p 02 Spring 3/4 mi, enst of inkae at Zaling rasidence
52 45 456 Well at Cennel rzsidenca
52 47 30 8 29 well at 100 Lnsuranee
53 21 4 33 well at
3319 30 005 27 Vil atn
05 52 e 35 va2ll ac Y
Le 33 a7 well an Velve
01 24 02 15 1oat
2 i3 50 02 06 Watl oy R
57 18 TyoA0 36 wall at Vatorfied Leverage Co,
55 31 ; 29 Weil at Treyar Paper Chip Co.
b3 €7 ] o9 well at Holman residance
34 19 ] 46 Well at Cecss Travel Pit
4l 54 16 d 45 Sprinpg from pipe in sida of hill
4l 54 2 5315 Wwell at Treyer DNairy
4L 53 51 79 51 4b Artesian well in front of Irewn Thergs
4l 53 51 52 19 well at Rannat reafdance
41 53 22 79 50 %9 s cticn Rtz 6 and Rte 8
42 03 06 AN well ar Heward Jahnsons
4% 45 08 RO Wall ag Plauta dence

1,45 57 20018 Yadh &t Stder ronlience, BO'E deep, 4 simovteld
Al A6 47 21 49 Well at Lesran resfdonce

A 46 47 50 a1 Re well oag C':'.:'.:-‘l'a"s-’z‘..'u'.' BYoLratary Schenl
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k6 035
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45 33
40 47
41 12
41 01
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A28

39 53
an 48
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ERERNE
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1o~ LOCATION AND DESCAIPTION 0. 3AMPLING E17ES

Wull at Ebert residence
Well at Ransam residence
Well at Pattor residence
Well at Stagd residence
Well at Francis residence
Well at Barron residence
Well at Braden resddence, 1'% duep, 1 gpm yield
Well at Blood resldence, 40'% & huLP) 1.5 gpw vield
Well at Foller residence, 341F deep, 1.5 gpm vield
Well at Reinke residence
Well at Kuchta residence
Well at Bortnick rasldence
Well at Joslin residence
Wall at Brown residepce +
Well at Ohio Rubber Co., 73'< deep, £50 grm
Well at Wytcherly resiaence
Well at Weaver residence, 30'" deap, 4 gpm yield
Well at Crowley residence, 441 deep, 6 gpm vield
Well at Reirhart residence
Well at Wataon residence
Wlell at Ranson resldence
Wall at Casbohm residence
Well at lawrance residence, 49°%F dzep, 20 spn ovield
Well at Andecton resldence
Well at Agnew residence, 64'T deap, 20 gom yicld
Well at Fenten residence, 70'~ deep, 20 gem vield
well at Smith residence, 78'F dewp, 20 som ylald
Well at Hoel residunce

well ai Wavlo Teaidence, 85'7 ‘uLP 10 gem yleld
nv]l at Renmend residause, 1W00'Y Ji0p, 25 gpmoyleld
Well
Well at Ferraino tesidsznce, $0'% dusp, 30 e vield
Well at B dae
Wwell at
Well aw Mol
well ac
Well at T
Wall av !
307 dug we n
17'+ driven well at Do
75'% well at Horvath regidonce
Dcep well at Troyer vesidence

w21l at Carroll Colonial Estanes, 42'% desp

WEll at Corry Fish Hatchery, qﬁ‘f deep
Spring at Corry FMsh Hatchary
Well av Corry Polive Barricks
Well at Gluvna residance, 85'% duep
Well at Stile residence, ACM deep
Well at Malek rosidence, 1% 0‘+ daep
Well at A, G, Bell residzace, 15Q'T deepy wnrer at 200

noras! e
I deapy & orpwopiedd




23 M1 al ks s wwt

‘N‘C\» Y"‘.ﬂs—\np

N

Longitude

3 ~ LUCATION AND DESCRLPTION SAMPLING SITES

Latitude

41 51
41 51
41 53
41 53
Bl 54
41 54
41 56
41 55
41 55
41 55
41 55
41 56
41 57
41 58
41 59
41 59
42 00
42 01
42 01
42 02
42 02
42 01
41 53
41 55
41 55
41 55
41 56
L1 56
41 55
41 36
41
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28
52
15
28
2 »
42
30
40
K]
04
54
30
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2
25
Ky}
57
kL]
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26
23
13
53
01
07
53
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02
07
hh
57
16
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07
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07
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79
80
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80
80
80
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80
79
79
79
79
79
79
79
79
79
79
80
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49
24
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0l
32
34
22
46
53
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03
05
36
55
54
53
52
55
35
56
56
o8
03
03
03
06
10
12
14
17
1
17

25
07
03
0l
30
20
14
46
39
39
52
45
43
07
18
21
27
30
43
26
%
11
48

«d/er Brie

03
a7
27
36
15
16
40
3
k1
Al
Al

S
5 41

Locatdon Description

Spring at A. G, Bell residence

Well at H. Webb residence

Well at Sharke residence

Well at Rudlers Auto Service

Well at Henderson residence -

Well at Barpes residence

Well at Keystone Station

Well at English residence e

Well at McCain residence

Well at Wheeler residence

Well at Fellews residence, 64'7% dgep
Well at R. Stovers rcsidence, 60'F deep
Well at Leonart residence, 45'% dcep

Well at Peffer residence, 60'Y degp

Well 60't deep

Well at 0'Sullivan residence, 55'F de;p
Well at Nigbauer residence, 50'% deep
Well at Gemlar residence, 78'F deep

Dug well at Gemler Barm, 8'Y% diep

Well at H, Ratajezak residence, 80'T deep
Well at Towlin residence, 85'% devp

Well at J. Schrocder risidence, 60'F.diap
Well at ins Lrg.ctign of Rte 86 aud 6 N, 50'F deep
Well at B, Meloler residence Sh‘f deap
Well at E. Malzler barn, 54'T doep

Well 56'% deep

well at M. Raylawskd residunce, 60'% dosp
g well at P, ¥111s residence, 28" deop
lell at R. Flyra residence, 80‘+ de2p
well at E. Murphy residence, 75'F deap
dug well at T, Rader residence, "“: d.:p
Zug well at A, G, Ward residence, 3 2ug

County Haalth Depsrtaant Recspds

dap Y

S“r‘""bcro Nunic*wal Ler H..hs. RN —upi 158 s yleld
dat'snurg Joint High Sehzol

Hazbor Creek High Suueol, 7a% dusp
Eest Sprirrfie‘d Flezantary §ahool
Girard Mundcipal Water Wochs, 30'+ daap, 600 gpa yleld
Gizard Muni .ipal Naser Worke, 12'% deapy 200 cpm yield
Gleard Mundedpal Water UWorka, ?2'+ dezp, 800 zin yiald
G‘rkrd tadedipal Water Werls, AB + deap

omitatall Ei]"!ﬂ, 30 dagp afh weld
i teanll VAl 22, O'FJr? -7( [nvrw
whitakall ¥1ll.ve, 12 = diap, 32 259
rite S Seuch, 16'4 Aa«p At b ta
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